
J. Raptor Res. 26(2);61-65

© 1992 The Raptor Research Foundation^ Inc.

DEMOGRAPHYOF WINTERINGROUGH-LEGGED
HAWKSIN NEWJERSEY

Thomas Bosakowski^
Department of Biological Sciences, Rutgers University, Newark, NJ 07102

Dwight G. Smith
Department of Biology, Southern Connecticut State University, New Haven, CT06515

Abstract. —Wecompiled Christmas Bird Count data on Rough-legged Hawk (Buteo lagopus) numbers
from New Jersey for 1954 to 1989. Analysis state-wide revealed patterns not formerly observed on the

continental or local scales. Major concentrations of wintering Rough-legged Hawks were along coastal

areas in southern New Jersey. This abundance pattern was positively correlated with county wetland

percentage and number of frost-free days. Considering previous studies which have found this species to

avoid snow cover, it appears that these coastal marshes provide the proper habitat-climate gradient most

favored by Rough-legged Hawks wintering in New Jersey. Throughout the period examined, no overall

change in population size was observed.

Demografia de la aguililla de la especie Buteo lagopus en el invierno, en Nueva Jersey

Extracto. —Del conteo de aves que se realiza en navidad, hemos analizado datos referentes a la aguililla

de la especie Buteo lagopus, en Nueva Jersey, desde 1954 hasta 1989. Estos analisis, que incluyen data

de todo el estado, revelaron tendencias demograficas que no han sido observadas anteriormente a escala

continental o local.

Las mayores concentraciones del B. lagopus, en invierno, estuvieron a lo largo de las areas costeras del

sur de Nueva Jersey. Esta norma de abundancia ha sido positivamente correlacionada con el porcentaje

de tierras humedas en el estado, y con el numero de dias sin heladas. Considerando estudios previos, que

han encontrado esta especie evadiendo zonas cubiertas de nieve, parece ser que estos esteros costeros

proveen la gradiente de habitat-clima apropiado que es mayormente preferido por el B. lagopus en invierno,

en Nueva Jersey. A traves del periodo examinado

poblacional.

In North America, the Rough-legged Hawk {Bu-

teo lagopus) is a tundra-nesting raptor in the high

arctic of Canada and Alaska (Cade 1955, Poole and

Bromley 1988) but it winters throughout much of

the United States (Root 1988). Thus, conservation

and management of this large Buteo depend upon

factors affecting its habitats in both Canada and the

United States.

Previous investigations on the winter ecology of

the Rough-legged Hawk have focused primarily on

obtaining local and regional abundance estimates.

Graber and Golden (1960) analyzed Christmas Bird

Count data in Illinois from 1905 to 1955 to examine

trends in raptor populations. Density estimates based
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no se observaron cambios mayores en el tamano

[Traduccion de Eudoxio Paredes-Ruiz]

on road transect surveys have been reported by Schnell

(1967), Call (1975), Phelan and Robertson (1978),

Baker and Brooks (1981) and Andersen et al. (1985).

Some studies correlated abundance with habitat

preference (St. John 1980, Fischer et al. 1984, Bild-

stein 1978).

Continent-wide winter distributions of Rough-
legged Hawks based on Christmas Bird Count data

were described by Bock and Lepthien (1976) and

Root (1988). Wintering concentrations of Rough-

legged Hawks in the Great Plains and intermoun-

tain area were correlated primarily with climatic

conditions and presence of protected habitats such

as wildlife refuge areas (Root 1988). However, while

continent-wide studies are useful in documenting

broad distribution patterns, such studies do not ad-

dress the relationships between Rough-legged Hawk
abundance and macrohabitat, a fundamental com-

ponent of population management.
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In this investigation, we used a state-wide analysis

to explore relationships between wintering Rough-

legged Hawks and macrohabitat preferences based

on numbers recorded on Christmas Bird Counts in

NewJersey. Wedescribe the results of this analysis

and evaluate their potential use for conservation.

Methods

New Jersey was selected for this analysis because 1) it

has one of the densest concentrations of Christmas Bird

Count (CBC) stations of any state, 2) the distribution of

stations is fairly uniform throughout the state producing

a representative geographic sampling, 3) the state contains

a large diversity of macrohabitats (Fig. lA) including:

coastal marshes, coastal plain (including the pinelands),

piedmont, highlands, and ridge and valley, 4) the authors

have spent over a decade observing Rough-legged Hawks
in various New Jersey habitats.

Data were tabulated from annual CBC counts pub-

lished in American Birds and Audubon Field Notes from
1954 to 1989. To compare trends in distribution, count

data for each CBCstation were standardized as numbers
per party-hours to account for different measures of field

effort between years (Raynor 1975). AmapofNew Jersey

was used to plot the approximate center of CBClocation

(by coordinates) and symbols of different sizes were used

to illustrate size classes of population density of Rough-
legged Hawks (mean number per 1000 party-hours from
1965-84). The distribution map was then overlayed with

maps of county wetland percentages (from Tiner 1985),

physiographic provinces, frost-free days, and human pop-

ulation density per county (Robichaud and Buell 1973)

to evaluate demographic patterns in hawk abundance. Lin-

ear regression analysis (Zar 1974) was used to determine

the strength of correlations between demographic variables

and the mean winter abundance of Rough-legged Hawks
at 25 CBCstations. The significance of slopes was deter-

mined by ANOVA(Zar 1974).

We also totaled counts for all stations each year to

illustrate the magnitude of yearly fluctuations in Rough-
legged Hawk populations within the state. To do this, we
calculated 1) the log of the total number of hawks per total

number of party-hours per year and 2) the yearly pro-

portion of CBCs in which this species was recorded. If a

Rough-legged Hawk was reported as present in the count

area during the count week, but not seen on the count, we
recorded one individual unless a larger number was given.

Results and Discussion

Distribution. The CBC data suggest that win-

tering Rough-legged Hawks are widely distributed

throughout NewJersey (Fig. lA). The distribution

map suggests a marked preference of these wintering

hawks for the southern New Jersey coastal areas.

Conversely, the overall distribution pattern shows a

general avoidance of highland and inland areas. Al-

though Rough-legged Hawks were recorded at al-

most all New Jersey CBCstations that were active

for 10 or more years, they were rarely observed at

several inland count stations (including Trenton,

Northwest Gloucester County, Northwest Hunter-

don County and Walnut Valley). Such an obvious

pattern of distribution is not apparent using CBC
data presented on a continental scale (Bock and Lep-

thien 1976, Root 1988).

Habitat Relationships. The abundance of wet-

lands correlated significantly (r = 0.61, V = 25, P
< 0.002) with the abundance of Rough-legged

Hawks along the outer coastal plain (Fig. IB), ex-

cept for Monmouth county which is the most heavily

populated county in this physiographic region (Ro-

bichaud and Buell 1973). However, the abundance

of wetlands seems to be of less importance on the

inner coastal plain and pinelands area (Gloucester

and Burlington counties). This discrepancy is par-

tially explainable based on the type of wetlands pre-

dominating in each region (Tiner 1985). The wet-

land percentages for outer coastal counties represent

mostly broad expanses of open marsh environments

(salt and freshwater) which are dominated locally

by emergent vegetation such as cattail {Typha sp.),

common reed {Phragmites communis), and several

Spartina species. The physiognomy of these palus-

trine wetland habitats resembles the sedge, heath,

and willow vegetational communities of the tundra

that Rough-legged Hawks use for foraging during

the nesting season (Smith et al. in press). A pref-

erence for open habitats by wintering Rough-legged

Hawks has also been noted by others (Weller 1964,

Schnell 1968, St. John 1980, Fischer et al. 1984)

and is consistent with a species which spends each

breeding season exclusively on the open tundra.

The abundance of Rough-legged Hawks in New
Jersey decreased within the inner coastal plain and

pinelands area (Gloucester and Burlington counties)

despite the presence of wetlands. The predominant

wetlands in these counties include wooded swamps

and bogs (Tiner 1985), which may limit foraging

opportunities for this open country raptor. Other

inland and highland areas in northern New Jersey

also yielded low counts of Rough-legged Hawks,

most likely because these areas are extensively wood-

ed and provide little open habitat.

Root (1988) found an association of Rough-legged

Hawks with National Wildlife Refuges and attrib-

uted this to the availability of protected and managed

environments within the refuge boundaries. Most

wildlife areas that Root (1988) specifically noted

center on or include important wetland components.
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Figure 1. Winter Rough-legged Hawk abundance (birds per 1000 party-hours) from New Jersey Christmas Bird

Counts in relation to A) physiographic regions, B) county wetland percentages (from Tiner 1985), and C) number of

frost-free day isolines (Robichaud and Buell 1973).

Hence, Rough-legged Hawks may be responding to

the structurally similar features of wetlands and tun-

dra habitats rather than a protected and managed
environment, especially since most NewJersey wet-

lands which are used by Rough-legged Hawks are

heavily disturbed and modified. Our observations of

Rough-legged Hawks wintering each year in the

Hackensack Meadowlands, an inland tidal area

characterized by large scale habitat alteration, in-

dustrialization, and high levels of human activity,

suggest that this Buteo can tolerate a wide range of

human disturbance and habitat alteration.

Climatic relationships. Despite its panboreal

distribution, several researchers have noted that

Rough-legged Hawks avoid snow cover on their win-

tering grounds (Schnell 1968, Watson 1986, Sone-

rud 1986). To examine the effect of winter climate,

we compared the New Jersey Rough-legged Hawk
distribution to the number of frost-free days (Fig.

1C). In this case, a positive correlation (r = 0.55, N
= 25, P < 0.005) between hawk abundance and

warmer climate was apparent. Root (1988) noted

that this raptor is absent from regions where average

minimum mid- January temperatures are below —6®

C, or areas that receive less than 102 cm of precip-

itation per year. Frequent snow cover was also noted

as a negative factor in Rough-legged Hawk distri-

bution by Schnell (1968), Watson (1986) and So-

nerud (1986). Most of these investigators have spec-

ulated that Rough-legged Hawks may have greater

difficulties in prey detection and capture with sig-

nificant snow cover.

Winter Population Trends. The winter abun-

dance of Rough-legged Hawks in NewJersey often

showed wide variations between years (Fig. 2A).

Lowest numbers were recorded in 1956 and 1967

(1.5 and 1.6 hawks per 100 party-hours, respectively)

and highest numbers in 1963 and 1964 (7.8 and 7.3,
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Figure 2. Winter population trends of Rough-legged

Hawks from Christmas Bird Counts (1954-89) in New
Jersey represented by A) the log number of birds per 100

party-hours and B) percent of CBC stations reporting

Rough-legged Hawks.

respectively). No significant changes in population

size were detected with linear regression analysis {P

> 0.4), and the abundance of this Buteo during the

1980s did not differ appreciably from previous de-

cades.

The percentage of CBCstations at which Rough-

legged Hawks were recorded also showed wide vari-

ations (Fig. 2B), ranging from 27% in 1954 to 89%

in 1963. The highest percentage of stations recording

Rough-legged Hawks occurred during the winter of

the hawk’s greatest abundance, suggesting that

Rough-legged Hawks were both abundant and

widespread in that year. In other years, however,

increases in Rough-legged Hawk abundance was a

function of greater numbers of individuals at only a

few stations and, overall, numbers of individuals

recorded did not always track with the percentage

of stations recording this Buteo.

Despite the sometimes dramatic changes in Rough-

legged Hawk numbers between years, the overall

wintering abundance of this species appears to re-

main steady in New Jersey. Titus et al. (1989) also

noted an among-year variability and lack of pro-

nounced changes in numbers of Rough-legged Hawks

in the northeastern United States.

In conclusion, the southern New Jersey coastal

areas provide open marsh habitats, warmer climate,

and less persistent snow cover than highland areas.

These factors may operate simultaneously in cre-

ating the proper habitat-climate gradient favored by

wintering Rough-legged Hawks. Thus, the preser-

vation of Atlantic coastal marshes is of critical im-

portance in the conservation of the Rough-legged

Hawk. Although populations of this wintering rap-

tor do not appear to be in deeline, the results of this

paper suggest that continued destruction of U.S.

coastal wetlands could be responsible for future de-

clines in Canadian Rough-legged Hawk breeding

populations.
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